HSP90β1 (known as GP96) is a vital endoplasmic reticulum depended chaperonin 15 among the HSPs family. It plays important roles in regulating the growth, 16 development, differentiation, and apoptosis of cells. Furthermore, it always processes 17 and presents antigen of the tumor and keeps balance for the intracellular environment.
Introduction

33
Heat shock proteins (HSPs) are a series of special proteins which could generate and 34 be activated in the environment of heat stress and other biological stress (Ritossa, groups was changed to aerated tap-water. The period was 30 days and fish were 141 collected every 15 days. Six animals were gained in each group randomly (n = 6). 142 After normal saline wash, the fish put on ice were rapidly sampled and its blood, brain, 143 liver, gill, heart, muscle, stomach, intestine, kidney and spleen were sampled. All the 144 serum and tissues were snap-frozen in liquid nitrogen after labeled and stored at 145 −80 °C for later assay. To-HSP90β1-A: The paraffin section was dewaxed, washed, and stained with cold hematoxylin for 8 201 min. After washed by freshwater, the section was stained with eosin stain fo r 3 min.
202
When dehydrated by ethanol and dimethylbenzene, the histological section was sealed 203 by neutral gum. sampled. An increase in antibody titers against the peptide was verified by 212 enzyme-linked immunosorbent assay (ELISA). contained an HSP90 domain and a chaperone protein htpG signature (marked in Fig.   261 1), which showed that this protein really played specific roles due to its motifs.
262
BLAST analysis revealed that To-HSP90β1 shared high similarity with other HSP90s, eukaryote HSP90 sequence is consistent with eukaryotic classification (Fig. 2) . The pattern of HSP90β1 in river pufferfish was ubiquitously expressed in all the 280 detected tissues: blood, heart, gill, liver, stomach, intestine, muscle, brain, kidney and 281 spleen. In Fig. 3 , the liver and gill tissues had the most abundant amount of HSP90β1 282 transcript, which was obviously higher than other tissues.
283
To-HSP90β1 expression after TBT-Cl was validated by qPCR method. In Fig. 4A , its 
347
In order to clarify its distributions of To-HSP90β1 in tissues, the pattern expressions 348 were found strongest in liver and gill, indicating that the two immune-associated 349 tissues may involve in the main resistance to the invasion of infaust environmental 350 factors. It might guide us to the following exploration of To-HSP90β1 function 351 exposed to TBT-Cl.
352
To make certain the special response of this protein in the pufferfish after the invasion 353 of TBT-Cl, the fish were exposed to different concentrations of TBT-Cl in the acute 354 test. To-HSP90β1 mRNA levels were significantly up-regulated at 96 h along with a 355 rise of TBT-Cl concentrations in liver than that in gill tissue. It showed that TBT-Cl To-HSP90β1 showed a more serious rise during the first twenty days in gill, which 363 indicated that this protein may take part in withstanding the impairment of TBT-Cl in (Clare and Saibil, 2013; Goffin and Georgopoulos, 1998; 389 Greene et al., 1998; Hernández et al., 2002; Johnson and Craig, 2001; Szabo et al., 390 1996) . And ATP hydrolysis requires the involvement of nucleotide exchange factors 391 (NEFs) mediating the subsequent binding of ATP which go verns substrate release 392 from HSP70s and sets back the HSP70 chaperone cycle (Brehmer et al., 2001; 393 Harrison et al., 1997; Liberek et al., 1991) . Moreover, HSP40s are implicated in the 394 HSP90 chaperone pathway in conjunction with HSP70 thus cooperating in the folding 395 of numerous substrate proteins in the cytosol of eukaryotes (Cintron and Toft, 2006) .
396
On the other hand, heavy-chain binding protein (BiP, GRP78, glucose-regulated 397 protein 78) involved in proteins misfolded bind process and lead to proteins 398 degradation through the proteasome in a process called ER-associated degradation 399 (ERAD). Accumulation of misfolded proteins in the ER causes a stress and activates 400 the unfolded protein response (UPR) signaling pathway. In certain severe situations, 401 however, the protective mechanisms activated by the UPR are not sufficient to restore 402 normal ER function and cells die by apoptosis (Mä ättänen et al., 2010; Naidoo, 2009; 403 Stolz and Wolf, 2010). But, the activation of HSP90β1 directly led to its increase of 404 mRNA level. Then the degradation of its aim proteins and a series of cytoplasmic 405 recombinations happened (Fig. 6 ). HSP90β1 may play essential roles in this pathway.
406
On the basis of the phenomenon we observed, an assumption was established: firstly, 407 the exposure of TBT-Cl caused a reaction for non-specific and specific immunity, 
